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On  Granular  Disease  of  the  Conjunctiva  and  Contagious 
Ophthalmia.  By  Edwaed  Nettleship,  r.E.C.S  Surgeon  to 
the  South  London  Ophthalmic  Hospital  I^^te  Clinical  Assist- 
ant and  Curator  of  the  Museum  at  Moorfields  Ophthalmic 
Hospital. 

DxmiNG  the  first  quarter  of  the  present  century  the  group  of 
diseases  now  known  collectively  as  contagious  ophthalmia  received 
for  the  first  time  much  attention.    It  was  chiefly  m  relation  to  the 
havoc  made  by  ophthalmia  in  the  English  and  Erench  armies 
during  and  after  the  Egyptian  campaign  that  the  many  monographs 
and  articles  on  the  subject  which  appeared  about  that  time  were 
written.    The  commencement  of  destructive  outbreaks  ol  ophthalmia 
in  the  other  European  armies  at  various  times  between  1814  (Eussia) 
and  1849  (Portugal)  drew  much  attention  to  the  subject  on  the 
part  of  medical  men  (and  especially  army  surgeons)  successively  m 
each  country  of  Europe.    As  a  result  partly  of  the  study  and  skill 
bestowed  on  it,  and  partly  of  other  circumstances,  the  violent  forms 
of  ophthalmia  did  not  continue  for  long  to  prevail  extensively  m  any 
one  European  army,  although  this  comparative  freedom  from  the 
disease  was  not  attained  till  large  numbers  had  been  partly  or 
entirely  blinded  by  it  in  several  countries.    The  importance  attached 
however,  both  by  the  medical  profession  and  the  lay  public,  to  pre- 
valent destructive  ophthalmia,  has  to  a  large  extent  been  mherited 
in  the  present  generation  by  its  milder  congeners ;  by  forms  of 
the  disease  which  were  common  enough  long  before     army  oph- 
thalmia," or  "  Egyptian  ophthalmia,"  were  current  phrases.  The 
attention  given  to  these  milder  and  more  protracted  forms  of 
ophthalmia  is,  however,  due  in  part  to  other  circumstances  than  the 
direct  transmission  of  a  newly  created  interest.    Advances  made  in 
healthy  and  morbid  anatomy  have  been  the  means  of  attracting 
notice  to  changes  which  could  not  have  received  the  necessary  atten- 
tion without  the  light  of  our  fuller  knowledge.  The  superior  claims 
of  various  very  fatal  diseases,  e.  g.,  smallpox,  typhus  and  dysentery, 
in  earlier  days  when  these  were  very  prevalent  in  closely  packed 
bodies  of  people,  prevented  close  attention  being  given  to  such 
relatively  unimportant  affections  as  epidemic  ophthalmise  until  a 
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recent  time.   The  higher  standard  of  public  health  which  has  slowly 
grown  up,  and  is  stil  growing,  lus  extended  to  contagious  diseases 
of  the  eye  as  0  al  other  maladies,  so  that  far  more  importance  i. 
attached  to  the  slighter  forms  of  ophthalmia  and  oth/r  non  fata 
affections  than  was  the  case  fifty  or  sixty  years  ago 

At  the  present  time  ophthalmia,  as  a  disease  largely  destructive 
or  even  injurious  to  sight,  is  unknown  in  the  English  amy,  and  the 
number  of  cases  diminishes  almost  yearly.'  The  same  is,  in  general 
terms,  true  of  the  other  European  armies.  In  Great  Britail  it  is 
chiefly  among  the  children  of  the  poor  in  large  towns,  especially  of 
the  Irish  poor  that  ophthalmia  is  now  to  be  seen ;  while  public  atten- 
tion to  It  IS  limited  to  those  moderately  severe  forms  which  still 
occur  m  some  of  the  poor-law  schools. 

Notwithstanding  the  abundant  literature  of  the  subject  there  is 
still  m  this  country  at  least,  some  uncertainty  and  want  of  aeree- 
ment  on  the  whole  question  of  ophthalmia,  more  especially  Is  it 
occurs  in  large  institutions.    That  ophthalmia  has  within  the  last 
ten  or  twelve  years  occurred  in  a  severe  enough  form  to  destroy  eyes 
m  more  than  one  metropolitan  poor-law  school;  and  that  in  a  less 
severe,  but  still  a  serious  form,  it  has  been  for  several  years  and  still 
IS,  a  very  familiar  disease  in  many  of  these  schools,  are  facts  re- 
quirmg  serious  attention.     It  may  here  be  observed,  however,  that 
tlie  apparent  increase  of  the  disease  in  some  schools  within  the  last  ' 
tew  years  is  doubtless  partly  due  to  the  fact  that  much  more  attention 
is  now  given  to  the  slighter  forms  of  ophthalmia  in  pauper  schools 
than  was  the  case  when  a  lower  standard  of  health  was  appHed  to 
them.     For  this,  among  other  reasons,  the  word  "ophthalmia," 
11  used  without  any  qualification,  is  very  misleading  as  to  the  real 
amount  of  harm  done  by  the  diseases  which  it  is  intended  to  define, 
being  used,  as  it  often  is,  to  describe  cases  of  every  possible  degree 
of  severity  and  of  several  different  kinds.     It  thus  happens  in  the 
first  place  that  those  to  whom  the  word  has  a  very  serious  meanino- 
are  certain  to  over-estimate  the  real  amount  of  the  evil  if  they 
go  no  further  than  the  number  of  cases  returned  under  this  headincr 
by  different  practitioners,  while  it  is  probable  that,  from  the  want 
of  a  uniform  standard,  cases  which  one  surgeon  would  regard  as 
ophthalmia  might  be  placed  by  another  in  a  difi'erent  category.  I 
shall  afterwards  show  that  the  number  of  cases  which  stand  on  this 
debateable  ground  is,  in  some  instances  at  least,  very  considerable. 

1  Thus,  the  number  of  cases  admitted  into  the  Royal  Victoria  Hospital  Netlev 
for  ten  years  1861-70,  was  328,  230,  266,  233,  205,  126,  79.  97  (this 'increase 
m  1868  was^due  to  the  Abyssinian  Expedition),  72,  39  (in  1870).— 'Army  Med 
Kep.  tor  18/0,  p.  351.  The  diminution  is  attributed  to  improvements  in  barrack 
hygiene  at  foreign  stations.  It  seems  probable  that  pai-t  of  it  is  due  also  to  tlie 
tact  that  since  1868  cases  of  gonorrhoeal  ophthalmia  have  been  returned  scparatelv 
no  such  distinction  having  been  made  in  the  returns  up  to  that  date.  I  om 
indebted  to  Professor  Longmore  for  this  information. 
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Then  there  is  still  much  uncertainty  as  to  the  percentage  of  cases  in 
which  permanent  damage  to  sight  and  incapacity  for  earning  a  living 
result  from  that  kind  of  ophthalmia  known  as  "granular.  ihat 
bad  granular  ophthalmia  often  gives  rise  to  very  serious  permanent 
corneal  damage  is  of  course  undoubted.  It  is  not,  however,  equally 
clear  that  the  disease,  even  when  severe,  gives  such  a  large  percentage 
of  bad  results  as  is  often  attributed  to  it ;  and  it  is  very  doubtful 
whether,  when  mild  or  moderate,  it  is  so  serious  an  affair  as  we  are 
sometimes  led  to  beheve.  On  the  other  hand,  it  is  probable  enough 
that  some  to  whom  opportunities  for  studying  the  disease  on  a  large 
scale  have  been  wanting  are  not  fully  aware  of  the  injury  caused  by 
it.  The  principles  of  therapeutic  treatment  are  well  founded; 
there  are  yet  a  few  points  to  be  determined,  however,  with  respect  to 
the  details  which  are  most  suitable,  the  length  of  time  that  treatment 
should  be  kept  up,  and  the  effects  it  should  be  expected  to  produce. 
It  is  also  desirable  to  settle  in  as  much  detail  as  possible  what  are 
the  best  hygienic  and  educational  measures  to  be  taken  in  respect 
to  large  collections  of  children  suffering  from  the  disease. 

The  contagiousness  of  many  of  the  forms  of  conjunctivitis  has 
long  been  settled  beyond  dispute.  It  is  indeed  a  question  (and 
one  of  some  importance  for  administrative  purposes  in  large 
establishments)  whether  the  doctrine  of  contagion  has  not  been 
pushed  too  far  with  some  forms  of  conjunctival  disease,  and  made 
to  account  for  facts  which  are  in  reality  due  to  other  causes. 
Whilst  it  is  essential  that  the  prevalent  opinion  on  this  subject 
should  err,  if  at  all,  on  the  safe  side,  it  is  very  desirable  that 
this  error  should  be  as  small  as  possible,  and  that  a  safe  and 
sufficient  prominence  should  be  given  to  other  influences.  Some 
hght  is  thrown  on  the  causation  of  the  diseases  in  question  by 
an  examination  of  their  early  history  in  this  and  other  countries, 
especially  as  to  the  alleged  freedom  of  Europe  from  severe 
prevalent  ophthalmia  up  to  the  date  of  the  Egyptian  campaign  of 
1798  to  1802.  The  possibility  of  entirely  preventing  or  stamping 
out  ophthalmia  from  large  institutions  also  depends  much  on  the 
causes  which  produce  it,  and  our  behef  on  the  latter  subject  will  of 
necessity  mlluence  our  action  with  reference  to  the  former.  The 
fact  that  ophthalmic  hospitals  do  not  furnish  opportunities  for  a 
prolonged  study  of  the  various  cases  of  conjunctivitis  has  prevented 
a  full  investigation  of  these  diseases  by  some  of  those  who  have 
devoted  themselves  especially  to  ophthalmology ;  while  the  very  large 
and  prolonged  experience  of  the  disease  enjoyed  by  many  army 
surgeons  and  by  the  medical  officers  to  some  of  the  poor-law  schools 
furnishes  most  valuable  material  for  completing  the  unavoidable 
deficiencies  in  the  experience  of  ocuhsts.  It  is  by  putting  the 
opinions  of  these  two  classes  of  practitioners  side  by  side  that  we 
may  hope  to  gain  a  sufficiently  full  and  exact  knowledge  of  the 
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disease  witliout  over-valuing  it  importance  on  the  one  hand  or 
brnign.g  to  hear  on  it  insulllcicnt  means  of  therapeutic  treatment 
or  general  management  on  the  other. 

The  action  taken  in  1873-4.  in  reference  to  ophthalmia  in  the 
North  Surrey  District  School  at  Anerley  gave  me,  as  Medical 
Supermtendeiit  of  the  Branch  School  established  for  the  temporary 
reception  and  separate  treatment  of  the  patients,  the  means  of  stud  v- 
ing  those  forms  of  the  disease  which  are  now  most  prevalent  in  such 
schools.  I  had  under  care  for  twelve  months  nearly  400  cases  of 
the  disease  m  its  various  milder  phases,  and  had  also  the  oppor- 
tunity of  observmg  to  some  extent  the  c(mditions  under  which  it 
occurred  at  the  Anerley  School.  These  facilities  together  with  a 
few  opportunities  which  have  occurred  of  inspecting  the  eyes  of 
children  in  other  schools,  and  the  knowledge  gained  by  attending 
the  practice  at  Moorfields,  have  placed  me  in  a  perhaps  somewhat 
unusually  good  position  for  judging  some  of  the  points  above 
mentioned  in  connection  with  those  forms  of  ophthalmia  which 
are  most  prevalent  in  this  country  at  the  present  time. 

Dividing  diseases  of  the  conjunctiva  roughly  into  those  which 
are  at  some  part  of  their  course  acute  and  those'  which  are  chronic 
throughout,  we  have  in  the  former  group  the  various  forms  and 
degrees  of  conjunctivitis,  while  granular  ophthalmia  (trachoma)  is 
the  most  important  member  of  the  latter. 

The  fact,  which  has  now  been  clearly  known  for  about  thirty 
years,  that  a  person  affected  by  granular  disease  of  the  conjunctiva 
is  hkely  to  suffer  from  a  superadded  conjunctivitis  much  more 
severely  and  for  a  much  longer  time  than  if  his  conjunctiva  had 
been  healthy  when  the  conjunctivitis  set  in,  gives  the  disease  much 
greater  importance  than  it  would  otherwise  possess.  This  is  recoo-- 
nised  more  or  less  clearly  in  all  modern  text-books,  but  is  still  some- 
times lost  sight  of  in  the  complications  due  to  the  frequent  occur- 
rence of  the  two  types  of  disease  simultaneously  in  the  same  patient. 
There  are  many  cases  of  the  milder  forms  of  acute  conjunctivitis 
which  are  of  very  little  importance  when  they  occur  in  persons  whose 
conjunctiva  was  previously  healthy,  but  which  have  serious  results 
if  at  the  time  of  their  attack  this  membrane  was  in  a  more  or  less 
granular_  state.i  A  third  disease  which,  though  not  properly 
conjunctival,  sometimes  exerts  an  important  influence  for  harm  oil 
conjunctival  affections  is  the  chronic  inflammation  of  the  follicles  of 
the  eyelashes  and  of  the  meibomian  glands  and  neighbouring  struc- 

Although  the  word  "granular"  is  here,  and  througliout  tliis  paper,  used  to 
designate  the  disease  whose  essential  feature  is  the  "vesicular  "  or  "sago-grain 
granulation,"  I  would  not  be  understood  to  doubt  that  pi'olongod  or  repeated 
inflammation  of  a  previously  healthy  coujunctiva,  either  with  or  without  inipli- 
catiou  of  the  eyelash  follicles  and  Meibomian  glands,  may  give  rise  to  permanent 
thickening  and  some  roughness  of  the  palpebral  conjunctiva.  I  should  doubt, 
however,  whether  this  is  common  in  auy  but  old  people. 


tures  which  furnishes  the  different  types  «t  «P^,^t^\^i"»'^^^^  '^^^^^J 
so  far  as  I  have  seen,  less  common  in  schools  than  the  two  farst 
classes  and  there  is  no  need  to  discuss  it  at  length  here  since  its 
characters  and  management  are  well  known. 

Gramdar  disease  of  the  ^7.^/^^.^c^^m. -For  practical  purposes  it 
is  convenient  to  treat  this  part  of  the  subject  first,  especially  because 
in  the  patients  from  whom  most  of  my  experience  has  been  drawn 
it  is  so  common  that  from  a  clinical  point  of  view  it  almost  must 
be  studied  first  in  order  to  appreciate  rightly  the  bearings  of  the  two 
classes  of  disease  on  one  another.  x  •    i  u   +v,  „ 

Granular  ophthalmia  is  a  specific  disease  characterised  by  the  en- 
largement of  the  minute  lymphatic  follicles  normally  present  in 
some  parts  of  the  palpebral  conjunctiva,  by  the  formation  of  new 
structures  which,  so  far  as  clinical  characters  are  concerned,  are 
identical  with  the  above,  and  later  by  the  slow  hypertrophy  of  all 
the  other  coniunctival  structures.    The  earhest  changes  occur  at 
the  outer'  part  of  the  lower  Ud  near  to  the  oculo-palpebral  told;  at 
a  later  period  the  whole  hd  is  affected  and  similar  changes  are  tound 
on  the  tarsal  part  of  the  upper  lid  and  on  the  part  of  the  conjunctiva 
which  is  above  the  upper  edge  of  the  tarsus.    In  the  upper  hd  the 
disease  begins  at  the  extreme  outer  or  inner  end,  or  at  both  simulta- 
neously, gradually  advancing  from  these  two  points  untd  the  greater 
part  or  the  whole  of  the  tarsus  is  afiected.    In  very  mild  cases  the 
upper  lid  is  scarcely  involved.  ,  .       ,     .  «  • 

The  enlarged  follicles  are  described  in  their  early  stage  as  vesi- 
cular'' sranulatioiis.    They  are  at  first  quite  transparent  and  only 
ju«t  visible  to  the  unaided  eye ;  their  contents  are  said  to  be  fluid 
enou-h  to  flow  out  when  they  are  pricked.     A  little  later  on,  when 
they  are  somewhat  larger,  less  perfectly  transparent,  and  will  no 
longer  collapse,  they  are  called  «  sago-grain "  or  "  spawn-like. 
They  are  sometimes  compared  to  tapioca  when,  at  a  much  more 
advanced  stage,  there  are  present  at  and  above  the  upper  border  of 
the  superior  tarsus  large  tracts  or  mounds  of  greyish  white,  almost 
opaque,  new  tissue  formed  either  by  the  coalescence  of  separate 
granulations  or  the  dift'use  infiltration  of  the  conjunctival  tissue  with 
new  material.    Trom  the  fact  that  much  adenoid  tissue  is  present 
in  the  tarsal  conjunctiva  and  oculo-palpebral  fold  in  certain  very 
youn^  animals^  before  any  lymph-follicles  are  developed,  and  that 

TDr  Littlejolin,  resident  medical  officer  to  the  Hanwell  poor-law  school,  whose 
oRpoitmiitics  for  observing  this  disease  in  its  earliest  stages  are  very  large,  tells 
Die  he  thinks  the  first  si^'ns  of  disease  are  found  in  the  minute  vesicular-looking 
elevations  so  often  seen  forming  a  single  line  parallel  to  and  about  -jV-inch  from 
the  border  of  the  lid  at  its  outer  part.  I  have  been  in  the  habit  of  looking  on 
the«e  as  of  .loubtful  diagnostic  value.    They  will  repay  further  study. 

Diifuse  adenoid  tissue  is  stated  by  Schniid  to  form  the  cliief  part  of  the  con- 

iunctiva  palpebrarum  and  oculo-pnipebral  fold  in  many  very  young  animals. 

J{himl)erg  says  nearly  the  sanio  with  respect  to  the  dog.    ('  Strieker's  Manual  ot 

Histology,'  New  Syd.  Soc.'s  Translntion,  vol.  iii,  p.  450). 
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these  are  formed  from  it  somewhat  later  in  lifn  (ihiv.!  wn.i  ^  v 

degree  of  the  same  change  in  the  upper  lids.  In  I^h  ca  es  the  ' 
IS  often  no  increased  congestion  of  any  part  of  the  palpebral  or 
ocular  conjunctiva,  nor  any  subjective  symptoms.  There  fin  man v 
cases,  perhaps  in  most  if  the  truth  could  be  ascertained  a  sliXt^ 

r4tartT'"°  °'  ---.j-t  enough  to  remain  as  a  Soi 
the  skm  at  the  inner  or  outer  canthus  when  the  tears  which  often 
run  over  at  wahng  have  dried  up.    The  -  sago-grains  "  may  thick  v 

ever,    feuch  a  state,  few  or  many  indolent  follicular  granulations 
wi thou  any  perceptible  change  in  the  other  conjunctivaf  SSures 
wiU  often  remain  stationary  for  a  long  time  (many  months  or  a 
year  certainly    probably  several  years)  and  lead  ^to  no  further 
damage      After  a  time  the  granulations  graduaUy  change  to  a 
yellowish  or  browmsh-yeUow  colour,  slowly  fhrink  and  at  last  dis- 
appear their  site  being  often  occupied  for  some  time  afterwards  by 
a  smal  rusty-brown  dot  or  pucker  in  the  mucous  membrane  from 
which  two  or  three  minute  but  somewhat  enlarged  blood-vessels  mav 
be  seen  to  pass.    In  other  cases  minute  ill-defined  whitish  dots  or 
streaks  (scars)  mark  the  former  position  of  the  morbid  growths. 
pifT^.    r'^^^T      '^So-gJ^in  granulations  is  often  accompanied, 
either  at  an  early  s  age  or  after  they  have  attained  a  moderate  size 
and  number,  by  enlargement  of  the  papilla  and  chronic  congestion 
and  thickening  o   all  the  other  conjunctival  structures,  including 
probably  the  tubular  mucous  glands  which  in  man  are  found  in  th? 
oculo-palpebral  fold  and  some  parts  of  the  tarsus.    The  follicular 
granulations  at  the  same  time  become  congested  and  larger,  though 
they  may  be  partly  or  entirely  hidden  in  the  swollen  tissues  and 
hypertrophied  papiUee  around  them.     The  conjunctival  tissue  in 
niany  cases  takes  part  in  the  sago-like  change,  becoming  much 
thickened  by  greyish  gelatinous-looking  material.     When  this 
occurs  the  sago-grams  attain  a  large  size  and  may  coalesce  with 
one  another  and  we  then  find  an  enormously  thickened  coniunctiva 
covered  with  bossy  greyish-red  elevations  (large  sago-grain  granu- 
lations) separated  by  florid  or  dull-red  enlarged  papilla  The 
entire  membrane,  being  much  extended  in  area,  often  becomes  folded 
on  Itself  to  a  remarkable  extent.    The  degree  of  thickening  and  the 
size  ot  the  follicular  granulations  is  sometimes  very  unequal  on 
ditterent  parts  of  the  same  lid.    I  beheve  that  the  final  stage  of  such 
a  condition,  whether  afl'ecting  the  whole  hd  or  only  a  part,  is  always 

'  A  similar  suggestion  has  been  made  by  Frank  (1860)  and  others. 
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the  partial  absorption  of  the  new  tissue  and  the  conversion  of  t  e 
rest  into  tough  scar-tissue  of  white  or  yellowish-white  colour.  1  us 
will  form  a  more  or  less  isolated  streak  or  plate,  or  will  occupy  the 
-reater  part  of  the  lower  lid,  according  to  the  original  extent  ot  the 
trachomatous  change.  Such  plates  are  sometimes  shghtly  raised 
and  at  others  a  very  little  depressed;  they  are  always  less  flexible 
than  the  normal  conjunctiva.  When  thm  they  may  have  a  streaky, 
tendinous  appearance.  Sometimes  by  slow  contraction  they  cause 
stricture  of  the  lachrymal  puncta  or  canalicuh/  or  both,  and  more  or 
less  troublesome  epiphora  is  the  result.  Often  they  do  no  harm 
whatever.  I  have  never  seen  them,  in  children  up  to  sixteen  years 
old,  cause  alteration  in  the  direction  or  curvature  of  the  edge  of  the 
tarsus,  except  very  shghtly  at  the  punctum. 

Granular  disease,  as  a  rule,  begins  rather  later  on  the  upper  than 
on  the  lower  Uds.    In  cases  of  the  first  degree,  where  there  is 
throughout  little  or  no  congestion  and  papillary  enlargement  on  the 
lower  hds,  the  upper  lids  generally  remain  nearly  healthy  from 
beo-inning  to  end.    In  these  mildest  cases,  however,  a  few  small 
sa^o-grains  are  often  found  close  to  the  inner  and  outer  ends  of  the 
up°per  tarsus.    They  are  generally  accompanied  by  more  or  less  con- 
gestion  and  papillary  enlargement  at  the  same  spot.    Sometimes  the 
papillse  enlarge  without  any  sago-grains  being  visible,  either  because 
these  are  not  formed,  or  being  present  are  obscured  by  the  papillse. 
The  rest  of  the  upper  tarsus  and  retro4arsal  fold  is  often  normal. 
In  the  next  degree  either  the  whole  length  of  the  upper  edge  of  the  . 
tarsus  shows  abnormal  redness  with  some  papillary  enlargement,  or 
the  entire  tarsal  surface  loses  its  polish,  and,  owing  to  uniform  shght 
enlargement  of  its  papillfB,  reflects  hght  imperfectly.     Both  these 
changes  occur  together  in  many,  perhaps  in  most  cases.    Now  and 
then,  although  there  may  be  only  the  very  slightest  papillary  change, 
the  tarsus  is  found  to  be  thinly  sprinkled  with  small  circular  flattish 
elevations  like  minute  sago-grain  granulations.    They  are  quite  pale 
like  the  surrounding  conjunctiva  and  can  scarcely  be  detected  except 
by  looking  obliquely  at  the  Ud.    It  is  commoner,  however,  to  find 
no  appearance  of  sago-grains  (except  just  at  the  inner  and  outer 
ends)  until  there  is  shght  but  quite  decided  papillary  enlargement 
and  congestion  over  the  whole  upper  tarsus.    The  surface  is  then  of 
a  more  or  less  uniform  red  tint,  sprinkled  over  with  small  white 
bodies  of  a  flattened  hemispherical  shape.     The  smallest  are  only 
just  visible  to  the  naked  eye,  the  largest  nearly  a  millimetre  in 
width.    Thoiy  are  absent  from  that  part  of  the  lid  nearest  to  the 
ciliary  border,  and  are  less  plentiful  near  the  upper  border  of 
the  tarsus  than  about  its  central  area.     Sometimes  they  extend 
quite  up  to  and  mingle  insensibly  with  the  sago-grains  before  men- 


'  This  occurred  in  three  cases. 
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tioned  at  the  inner  and  outer  ends  of  the  lid  j  in  other  cases  they 
are  hmited  or  almost  so,  to  the  central  part  of  the  tarsus.  Occa- 
sionally only  one  or  two  are  present  on  the  whole  upi)er  lid.  Tliev 
are  generally  smaller,  and  almost  always  Hatter,  than  the  ^a- 
nulations  at  the  canthal  parts  of  the  lid  or  than  those  on  the  lower 
lids,    ihese  small  sago-grams  on  the  upper  lid  cannot  be  mistaken 
tor  the  enlarged  and  congested  papillae  by  which  they  are  surrounded 
and  which  give  to  the  conjunctiva  the  appearance  of  the  finest  sand- 
paper.    Ihey  are,  however,  not  by  any  means  always  present  on 
the  general  surface  of  the  upper  tarsus,  for  in  a  considerable  pro- 
portion of  cases  there  is  nothing  to  be  seen  but  uniform  congestion 
and  the  finest  sandy  roughness  of  this  part.     This  congestion  may 
be  uniformly  capillary,  the  larger  vessels  being  quite  hidden,  or  the 
larger  vessels  may  be  the  more  obvious,  there  being  then  coarse 
congestion  without  much  alteration  of  the  normal  smoothness  of  the 
conjunctiva.    It  is  worth  noticing  that  the  congestion  affects  last 
and  when  not  uniform  is  shghtest  at,  a  small  linear  part  of  the  tarsus 
situated  midway  between  the  two  ends  and  about  2  mm.  from  its 
ciliai-y  border.    The  large  vessels  all  converge  to  or  radiate  from 
this  area,  which  is  exactly  the  part  where,  as  we  shall  see  later, 
scarring  begins  in  severe  cases  of  granular  lid.    In  the  later  stage  of 
a  slightly  or  moderately  granular  upper  hd  there  is  a  varying 
amount  of  subconjunctival  thickening,  considerable  papillary  enlarge- 
ment, usually  much  congestion  and  many  whitish  more  or  less  promi- 
nent sago-grains.    In  the  place  of  some  of  the  latter  small  slightly 
depressed  pale  streaks  or  dots  are  often  to  be  seen,  indicating  absorp- 
tion of  previously  existing  granulations.   The  whole  lid  at  this  stage 
has  a  peculiar  mottled  colour  and  urregularity  of  surface  which  are 
highly  characteristic. 

The  relative  development  of  the  papillary  and  sago-grain  changes 
vary  greatly  in  cases  of  the  degrees  above  described.  In  a  good 
many  instances  all  the  papillae  are  so  much  elongated  as  to 
form  a  surface  like  the  pile  of  velvet,  different  patches  or  rows  of 
papillse  often  separating  from  one  another  and  leaving  fissures  which 
appear  at  first  sight  to  be  cracks  in  the  mucous  membrane.  There 
may  be  no  sago-grains  visible  on  the  upper  lids  even  if  any  are  pre- 
sent, and  those  on  the  lower  lids  may  be  almost  or  quite  hidden  by 
the  velvety  hypertrophy  of  the  papillae.  That  the  essential  element 
in  the  disease,  even  in  these  cases,  is  the  sago-grain  granulation  is 
I  think  certain  in  almost  all  cases.  In  most  early  cases  sago- grains 
are  obvious  enough  on  the  lower  hds  at  least,  and  in  many  of  these 
velvety  cases  they  reappear  much  more  clearly  during  conditions  of 
partial  cure  when  the  papillae  have  much  diminished  in  size.  The 
natural  ending  of  the  velvety  type  of  cases  is  in  a  gradual  condensa- 
tion of  tlie  ovej'-grown  papillae,  followed  by  shrinking  and  dcvascu- 
larisation.  There  is  at  last  left  a  pale  surface,  perhaps  jiartly  scarred 
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and  quite  smooth  in  some  parts  and  in  others  occupied  by  small, 
pale,  tough,  firm  papillary  granulations,  looking  like  coarse  sand 
These  are  most  abundant  and  largest  at  and  above  the  retro-tarsal 
fold  of  the  upper  lid.    They  often  remain  in  this  state  lor  years, 

Hith^erto\he^three  elements  in  the  disease,  follicular  granulations, 
hypertrophied  papiUee  and  diffuse  (?  adenoid)  infiltration  of  the  con- 
iuiictiva  and  subconjunctival  tissues,  have  all  been  more  or  less 
completely  appreciable  by  obvious  differences.  Although  the  re  a- 
tive  amount  of  each  change  has  been  seen  to  vary  largely,  still 
the  sago-grain  (lymphatic  follicle)  granulation  is  the  primary  and 
essential  constituent  in  every  one.       ,  ,  ,   .  , 

In  the  severer  forms  of  granular  ophthalmia,  although  the  sago- 
grain  granulation  is  an  equally  important  primary  change,  the 
morbid  action  extends  so  largely  to  the  papillae  and  the  other  con- 
junctival structures  that  it  is  often  quite  impossible  to  distinguish 
between  follicular  and  papiUary  granulations.  The  papilla?,  which 
in  an  early  stage  of  disease  are  increased  more  m  length  than  width, 
become  in  the  more  aggravated  conditions  gradually  thickened, 
until  they  form  rounded  masses  indistinguishable  either  by  size, 
colour,  or  apparent  consistency  from  the  true  sago-gram  bodies. 
In  some  cases  the  papillse  may  be  seen  in  all  stages  of  enlargement 
on  different  parts  of  the  same  lid  at  the  same  moment.  The  sub- 
conjunctival tissues  now  always  become  more  or  less_  infiltrated 
with  inflammatory  material.  The  appearance  of  the  conjunctiva  at 
this  stage,  its  surface  thickly  studded  with  large  florid  succulent 
rounded  granulations,''  needs  no  description.  It  is  in  this  state 
that  most  of  the  patients  seek  hospital  relief. 

The  final  absorption  of  the  effused  products  in  these  bad  cases  is 
always  accompanied  by  the  condensation  of  a  part  of  it  into  firm, 
white,  tendinous  cicatricial  tissue.    It  is  unnecessary  to  describe 
in  detail  the  form  and  arrangement  of  these  scars,  further  than 
to  mention  that  the  chief  one  is  almost  always  found  as  a  linear 
patch  or  band  midway  between  the  inner  and  outer  ends  of  the 
upper  lid,  between  the  centre  and  the  free  border  of  the  tarsus 
and  parallel  with  the  latter.    The  precedence  taken  by  this  part  in 
the  retrograde  changes  is  no  doubt  connected  with  the  fact  that 
it  is  the  least  vascular  part  of  the  lid.    This  point,  as  has  been 
already  mentioned,  is  beautifully  shown  in  many  upper  lids  when  in 
a  state  of  moderate  chronic  congestion.    The  depth  of  scarring 
depends  chiefly  on  the  degi'ee  to  which  the  subconjunctival  tissue 
has  been  imi)licatcd  in  the  inflammatory  process.    ]Jad  results  from 
changes  in  the  curvature  of  the  lids  and  permanent  shortening  of 
the  conjunctiva  are  likely  to  follow  in  proportion  to  the  depth  of  the 
scar,  and  in  proportion  as  it  aflects  the  oculo-palpebral  fold.  It 
must  be  distinctly  borne  in  mind  that  scarring  is  the  natural  termi- 
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nation  of  granular  disease,  when  at  all  severe,  if  not  interfered  with 
From  the  constancy  with  which  it  occurs  in  cases  of  the  sfme  decree 
of  severity,  from  the  invariable  occurrence  of  the  chief  cicatrix  in 
exactly  the  same  part  of  the  lid  and  this  the  least  vascSr  part  L  S 
rom  the  fact  that  treatment  of  precisely  the  same  kind  as  has  been 

there  "anTthT."""  ?"^"i  sfmilar  scarring  in  mild  ones" 
there  can,  I  think,  be  no  doubt  whatever  that  most  of  the  cica- 

ices  commonly  met  with  now,  especially  the  worst  ones/are  due  to 
ment  "nTto'the^^  been  allowed  to  g/on  without  suffi'ciTnt  t'^- 
ment,  not  to  the  use  of  too  powerful  caustic  applications!  The 
scars  following  the  spontaneous  cure  of  granular  ophthalmia  may  be 
fi  ly  compared  to  those  following  the  disappearance  of  non-ulcSirS 
deposits  of  lupus,  or  the  spontaneous  cure  of  navi.  ^ 

bymptoms^  accompanying  Granular  OpJdAalmia.--T\iere  is  the 

lltt  't^'^''  ^y^P*°«^«  of  this  disease  a 

variation  which  bears  no  relation  at  aU,  in  cUffereni  cases,  to  he 
objective  changes,  although  m  the  same  patient  this  relation  remains 
almost  always  constant.     The  great  majority  of  children  with 
abundant  sago-grams  on  their  lower  lids  and  often  a  good  deal  of 
congestion  and  papillary  hypertrophy,  will  tell  you  they  have  nothing 
the  matter  with  their  eyes.    Generally  there  is  no  photophobiS 
whatever.    There  is  often  more  or  less  drooping  of  the  upper  M 
rom  elonga  ion  of  the  tarsal  ligament  and  this  gives  the  pl^ent  a 
sleepy  aspect     This  total  absence  of  discomfort  is  quite  common 
even  m  much  more  advanced  cases  where  the  conjunctiva  of  the 
upper  and  lower   ids  is  crimson,  thickened  and  converted  into  a 
mass  of  mmgled  follicular  granulations  and  enlarged  papillae.  There 
is  no  redness  of  the  exposed  part  of  the  ocular  conjunctiva,  but 
often,  perhaps  generaUy,  the  parts  ordinarily  covered  by  the  lids  are 
more  or  less  congested .  This  condition  is  most  intense  at  the  oculo- 
palpebral  fold  where  it  merges  into  the  redness  of  the  palpebral 
conjunctiva;  gradually  diminishing,  its  last  traces  are  seen  in  a  few 
ot  the  larger  conjunctival  vessels  as  they  straggle  towards  the 
cornea.    The  state  of  congestion  of  the  palpebral  conjunctiva  is 

1  Scars  do  sometimes  result  from  ulceration  of  the  conjunctiva  produced  bv 

?omTot;^]:,Vt'':f  ""f]      f^^'t^""'  '^PPeince,  and  cWte^ 

i  om  those  due  to  the  natural  cure  of  the  disease.  They  are  generi.lly  fouud  on 
the  lower  hd  near  its  centre  in  the  form  of  short  wide  hands  johnng  toLtW  t wo 
principal  folds  of  the  conjunctiva  which  is  in  this  position  very  laxTn  oftm 
niuch  phcated.  They  are  always  preceded  by  superficial  ulcei^ition/  a  d  hU 
generally  takes  p  ace  on  the  two  opposed  surfaces  ot' a  sulcus  in  Jhe  Jdded  con- 
junctiva and  IS  the  result  of  a  too  free  application  of  nitrate  of  silv.^  or  Ss 

JolYow  ?v.°  ^  ''''''  any  distortion  of  the  edge  of  the  Hd 

follow  them.  It  very  occasionally  happens  that  similar  ulceration  and  scaiTl  S 
occur  on  a  sma  1  patch  of  the  upper  lid  from  the  same  cause;  these  scS  arf 
mXi";;  o7£  ^  circumscribed,  quite  suporfici.l,  devoid  oF  the  ,;eculiar  te.idin  s 
thoiid.  spontaneous  scars,  and  especially  have  no  uniform  position  oa. 
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often  very  accurately  shown  by  that  of  the  caruncle,  which  by  its 
red  fleshy  aspect  often  reveals  a  condition  that  might  otherwise 
escape  notice.     These  remarks  on  congestion  apply  to  children 
seen  in  the  daytime.    In  examining  a  number  of  cases  just  after 
waking  in  the  morning  it  is  not  unusual  to  find  several  with  some 
congestion  of  the  exposed  ocular  conjunctiva.     This  soon  dis- 
appears, a  result  probably  due  in  part  to  the  constrmgmg  effects  of 
exposure  to  cold  air.i     The  permanent  congestion  of  those  con- 
iunctival  vessels  which  are  constantly  covered  by  the  lids  is  caused 
partly  no  doubt  by  their  being  kept  constantly  warm,  and  partly 
also  by  their  greater  proximity  to  the  chief  blood-supply  than  those 
on  the  exposed  part  of  the  globe.    In  some  cases  there  is  photo- 
phobia  •  this  varies  in  amount  at  different  times  m  each  patient,  but 
generally  remains  for  a  very  long  time  attached  to  the  same  cases. 
As  far  as  my  observation  has  gone  photophobia  generally  bears  some 
relation  to  the  former  or  present  existence  of  corneal  ulceration. 
Probably  in  some  cases  constant  winking  due  to  photophobia  (or 
more  correctly  to  exalted  sensibility  of  the  conjunctiva)  causes  the 
ulceration  in  the  first  instance.    In  others  an  attack  of  phlyctenular 
ophthalmia  sets  up  the  intolerance  of  hght  for  the  first  tme.    It  is 
maintained  in  some  cases  partly  by  habit;  whilst,  on  the  other  hand, 
the  act  of  winking  helps  to  keep  up  the  conjunctival  irritability 

which  first  gave  rise  to  it.  .    -,  •    i  ^    p  7-  7 

The  chief  symptom  remaining  to  be  noticed  is  that  ot  discharge. 
It  is  not  quite  so  easy  as  it  appears  at  first  sight  to  prove  the  com- 
plete absence  of  discharge  from  the  conjunctiva  in  a  large  collection 
of  children.  If  there  is  any  at  all,  it  will  be  found  early  m  the 
morning,  before  the  face  has  been  washed.  It  may  either  glue  the 
lashes  together  into  little  pointed  bundles,  or  if  mixed  with  much 
tears  may  flow  over  the  skin  of  the  lower  hd  and  dry  into  little 


1  Nocturnal  attacks  and  exacerbations.  Several  interesting  facts  may  be 
mentioned  here.  All  observers  agree  in  stating  that  attacks  of  purulent  ophthal- 
mia generally  come  on  during  the  night,  i.  e.  that  the  earliest  symptoms  are 
noticed  on  waking  in  the  morning.  It  is  also  commonly  mentioned  that  cases  of 
acute  ophthalmia  of  all  kinds,  including  relapses,  are  worse  in  the  morning  than 
at  any  other  time.  This  extends  to  the  slightest  cases  and  I  have  often  noticed 
children  who  showed  slight  ocular  congestion  in  the  morning  get  quite  well 
during  the  daytime.  Even  in  health  the  eyes  of  many  persons  are  a  little  "  blood- 
shot "  in  the  morning.  The  fact  has  often  been  used  as  evidence  that  contagion 
generally  occurs  during  the  night  and  through  the  medium  of  the  air.  ^  It  does  not 
seem  to  me  of  much  value  for  this  argument,  since  the  inoculation  on"  this 
hypothesis  must  occur  during  the  half  hour  or  hour  before  the  patients  go  to 
sleep.  It  appears  much  more  likely  to  depend  (putting  aside  cases  due  to  cold 
wind)  on  the  increased  supply  of  blood  which  one  would  suppose  must  flow  to  the 
eyelids  when  the  body  is  horizontal  and  the  conjunctival  vessels  relaxed  by  the 
warmth  following  the  closure  of  the  lids  in  sleep.  These  would  be  the  best  con- 
ditions for  the  multiplication  of  a  germ  implanted  during  the  previous  day.  No 
doubt  the  morning  exacerbation  during  acute  attacks  is  partly  owing  also  to  the 
irritation  caused  by  pent-up  discharge  and  tears. 
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pellet  at  the  inner  cantlius,  or  may  lie  concealed  in  the  form  of  a 
string  or  flake  far  back  between  the  lower  lid  and  the  eyel)all 
J^rom  many  careful  and  repeated  observations  of  slight  cases  I  have 
no  doubt  that  in  a  large  proportion  of  those  whose  palpebral  con- 
.lunctiva  is  congested  there  is  a  slightly  increased  secretion  of  mucus 
i  or  practical  purposes  it  does  not  appear  of  much  consequence 
v»lietlier  this  mucous  discharge  proceeds  from  the  hypertrophied 
tubular  glands  of  the  conjunctiva  (MiiUer,  Thiry),  or  from  the 
epithehal  cells  shed  from  the  general  surface;  probably  it  owns  both 
these  origms.    It  is  of  more  importance  to  notice  that  it  may  from 
various  slight  causes  become  opaque  and  white  or  yellow  from  ad- 
mixture with  pus,  that  this  change  in  quahty  (which  is  always 
accompanied  by  a  shght  increase  in  quantity)  often  takes  place  very 
quickly  (m  a  few  hours),  and  that  it  may  quickly  resume  its  former 
character  and  quantity.    There  is  also  sometimes  increased  secretion 
of  tears  so  that  some  children's  eyes  always  look  "  watery."  The 
two  kinds  of  secretion  (mucus  and  tears)  are  not  present  in  corre-- 
spondmg  quantities ;  in  some  the  discharge  is  always  "  watery  "  in 
others  always  "  gummy.''    A  great  many  cases  never  go  beyond  the 
following  symptoms  :— slight  mucous  and  watery  discharge  •  occa- 
sional shght  ocular  congestion  and  perhaps  a  little  transient 'photo- 
phobia; constantly  more  or  less  congestion  of  the  caruncle  and  of 
the  larger  remote  ^  ocular  conjunctival  vessels.    These  may  coexist 
with  very  granular  Kds.     The  course  of  the  symptoms  and  the 
limits  withm  which  they  vary,  are  as  a  rule  remarkably  constant  in 
each  child  ;  but  there  is  no  fixed  relation  between  them  as  occurrino- 
in  difi*erent  children.    It  is  certain  that  many  children  with  badly 
granular  lids  continue  for  long  (probably  several  years)  to  show  a  little 
discharge,  and  that  this  in  the  same  child  will  repeatedly  go  throuo-h 
the  same  changes,  becoming  at  one  time  slightly  purulent  for  a  few 
days  and  then  again  diminishing  to  a  mere  trace  of  translucent 
mucus,  and  remaining  in  that  state  for  weeks.    There  are  others 
who  (if  not  under  treatment)  constantly  have  rather  more  discharo-e, 
so  that  their  lids  will  be  generally  glued  together  in  tlie  mornin'^' 
and  more  or  less  discharge  will  collect  within  the  lower  lids  or  at  the 
inner  canthi  during  the  day.    Beyond  these,  again,  is  another 
group  in  which  the  discharge,  as  a  rule,  gradually  increases  soon 
after  treatment  is  omitted  and  at  length  becomes  profuse  and  puru- 
lent, accompanied  by  ocular  redness  and  often  by  photophobia ;  here, 
as  in  the  slightest  cases,  the  symptoms  bear  no  fixed  relation  to  the 
deffree  of  granular  disease.     Whether  the  discharge  in  these  two 
groups  of  cases  is  to  be  looked  upon  as  the  normal  result  of  the 
uninterrupted  granular  disease,  or,  on  the  other  hand,  as  having 


'  i.  e.  reluote  from  the  cornea. 
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and  ''^ J^^^^' here,  however,  that  the  majority  of 
Zeoat  o/perSerdiseharg;  occur  in  young  children  (from 
ttoe  cases  «  ,        ,    constancy  of  the  symptoms  in 

three  to  f  "'-.^V'^rta  Hhat  the  gradual  relapses  which  ocenr 
r  hem  1      a  tnt  has  been  omitted,  are  due  to  the  return  ot 
h a^ro^TactLn  on  the  part  of  the  conjunctiva  which  had  been 
m,,eh  reduced  and  kept  in  check  by  local  apphcations. 

^^fflpnltvr  in  ascertaininj?  the  proportion  of  cases  m  whicli  peimaneni 
So  si^r^^^^^^  rlult  of  gUlar  lids,  and  notwithstanding  all 
tSs  been  written  there  is,  I  think,  still  some  misapprehension  on 
the  subiect     While  fully  admitting  the  very  serions  consequences 
o  sS  whicli  result  from  ulceration  of  the  cornea  and  pannus  m 
bad  ct  s  of  g^^^^^^^  lids  and  going  so  far  as  to  say  that  a  considerable 
plSn  of  the  opacities  met  Sith  in  children  are  due  dn-ectly 
S  indirectly  0  this  disease,  I  think  it  is  an  error  to  assume  that  such 
Xuenc'e s  follow  the  majority  of  cases  of  .^-^^  ubf  tTatth 
his  come  under  my  own  observation  I  can  have  no  doubt  that  the 
op  moT  expressed  on  this  subject  in  various  forms  by  many  army 
su  Cons  are  substantially  correct  and  that  most  cases  of  moderate 
or  even  tolerably  severe'  granular  ophthahnia  pass  through  Uiei 
sta'es,  recover,  with  or  without  scarrmg,  and  are  not  afterward 
olfowed  by  any  harm  whatever.  No  doubt  almost  all  cases  of  partial 
and  complete  pannus  and  of  organic  entropion,  and  «ome  cases 
of  trichiasis  and  of  changes  in  the  position  and  size  of  ti  e 
lachrymal  puncta  and  canaHculi,  are  the  results  of  granular  ophthal- 
mia    So  long  as  the  lids,  especially  the  upper  lids,  are  considerably 
roughened,  either  by  chronically  enlarged  papiUse  alone,  or  by  a 
mixture  of  sago-grain  and  papillary  granulations,  or  by  prominent 
rigid  cicatrices,  there  is  always  a  risk  that  they  may  set  up  ulceration 
ot- the  corresponding  part  of  the  cornea  with  development  of  vessels  m 
its  superficial  layers.    Cases  of  repeated  superficial  ulceration  of  the 
cornea,  resulting  in  numerous  facets,  are  also  not  uncommonly  the 
result  of  granular  ophthalmia  complicated  with  severe  ophthalmia  tarsi. 
There  is  also  the  risk  that,  short  of  these  results,  granular  disease 
mav  brin'^  on  prolonged  and  repeated  photophobia  of  a  degree  quite 
enoucrh  to  interfere  with  everyday  occupations.    When  all  these 
have  been  allowed  for,  however,  there  will  still  remain  a  large  pro- 
portion in  whom  no  serious  results  happen  during  the  several  years 
that  the  children  stay  in  the  schools.    It  is  stated  that  entropion 
comes  on  as  long  as  ten  or  twelve  years  after  chronic  granular 
ophthalmia  (Snellen) .    Without  questioning  that  this  may  occur  in 
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c  ildren  whose  iyeW,,  a^.^  Aervi?/;earVrW  S 
of  tliem  haviiiB  certainW  rfmm  n,  ■  "y/l"s  disease,  soirie 

ditionforseveralTeir  ih„  '■'''''"'■^■^  t^s  con- 

tliough  I  hive  hid  Itm  ?   I         ■'"=<'">'^"«"ce  and  in  whom, 

mo„ti>s.  not  the    ght  Hlte  iL'h,", 

position  of  the  lid"      •  <"»='"-™<>     'he  curvature  or 

Ln,inat'ion  in'^civrh^S  pa'^cl'-'S  fal-J'^L^T^  "l^"' 

to  traee  them  tmte  fha^  fT  '"""^J' 

the  worst  ,^ses   eZe  Zlr  afterwards.    Some  of 

flVfi  i//  °f  workhouses  would  furuiJh 

fair  a  field  for  mquirj  on  this  question  as  could  be  found  Amon^ 

ease  liad  proved  extremely  serious,  for  probably  in  many  of  these  1 1 
would  be  indirectly  shortened  by  the  malady  wlJe  others  wodd 
obtain  provision  from  various  charitable  bodies  or  by  p  n  Lns  If 
It  were  the  case,  however,  that  any  considerable  number  of  rooor 
persons  had  once  suffered  from  the  disease  in  tolerable  severity^bu 
exnect  to'fiT^'""     71  disabling  result  we  mi^h 

'  ir^Mnmate^'  Tft^"^  of  them  among  the'  ordinary  old  and 
morrHr^P  r  I  ^u^^^^  '''^'"'^  this  kind  would  occupy  much 
more  time  than  has  been  at  my  disposal  for  the  TDurnose  Jn<?  T 
therefore  give  the  results  of  such'inqufries  at  two  of  ?he'w  ichouses 

So  fa  as  thev  l  r  P'^^P^^^      drawing  final  conclu'sions. 

thesis  thn  .H  ^l'   T'''^''       ""T'  S'^^^  ^o^fir^i  tlie  hypo- 

purlnfooM^^^^^  (comphcated  or  noti^th 

Larrir.  of^?he  r  ^^°"g\to  give  rise  to  considerable 

Tv  remofe  ill  n  '  °^       "Pf '  °^ten  not  followed  by 

any  remote  ill  consequerices  from  the  slow  contraction  of  the  scar. 
The  following  table  shows  the  remote  eflect  on  the  curvature  of 
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the  eyelids  direction  and  growth  of  the  eyelashes,  and  functions  of 

I  dicZfficers  0  which  I  received  permission  to  examine  the  eye- 
£  of  every  nma^^^  The  method  adopted  was  to  ask  each  person 
.Whether  he^or  1  had  ever  had  «  bad  eyes^^  of  any  kind.  If  the 
Tnster  was  "no,"  and  there  was  no  distortion  of  the  eyelashes, 

?;hora  thickening  and  redness  of        ^dges  of  the^  M^^^^^^^ 
charge,  1  usuaUy  did  not  evert  the  upper  hds.    V^'^enever,  trom  tne 
answers  given  ov  from  external  signs,  a  previous  attack  seemed 
probab  e,TaTways  examined  the  inner  surface  of  the  ^PPer  [ids.  In 
almost  every  inmate  I  looked  at  the  inner  surface  of  the  lower 

^'^Besides  the  cases  tabulated  below,  which  include  all  in  which 
there  was  scarring  of  the  palpebral  conjunctiva,  there  were  a  good 
many  la  es  of  thf  chronic  ophthalmia  common  m  old  people,  charac- 
terTsed  by  thickening  of  the  free  borders  of  the  lids  with  or  withou 
a  erations  of  thepuncta  and  lashes,  sometimes  with  muco-purulen 
d  scharge  and  chronic  thickening  of  the  palpebral  conjunctiva  bu 
in  no  ?ase  with  scars  on  the  inner  surface  of  the  hds.    These  are 
not  included  in  the  table. 

In  examining  the  upper  hds  for  conjunctival  scars  it_  is  necessary 
to  be  aware  that  the  appearance  of  an  incipient  Imear  cicatrix  m  the 
typical  position  already  mentioned  may  be  rather  closely  imitated  by 
the  blanching,  due  to  pressure,  which  often  occurs  at  exactly  the 
same  part  while  the  lid  is  everted.  Now  and  then  I  have  found  it 
almost  impossible  to  be  certain  whether  there  was  or  was  not  any 
actual  scar,  but  hi  the  great  majority  of  cases  it  is  only  necessary 
to  be  aware  of  the  fallacy  in  order  to  avoid  it. 

The  number  of  inmates  so  examined  was  about  400  m  one  work- 
house and  450  in  the  other.  The  great  majority  of  those  examined 
were  more  than  fifty  years  old. 
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In  granular  ophthalmia,  more  than  in  many  other  diseases,  it  is 
necessary  to  be  very  cautious  in  giving  a  prognosis  from  a  single 
examination  of  the  patient.  The  relation  between  the  organic 
changes  and  the  symptoms  is  so  variable  in  different  persons  that  a 
mere  view  of  the  conjunctiva,  however  careful  and  minute,  will  form 
a  very  incomplete  basis  for  an  opinion  of  the  patient's  future  pro- 
spects. The  following  points  will  be  of  much  service: — 1.  The 
approximate  duration  of  the  disease,  if  it  can  be  ascertained ;  the 
future  risk  of  serious  symptoms  or  secondary  structural  changes  will 
be  small  in  proportion  to  the  length  of  time  that  has  already  elapsed 
without  them,  2.  The  present  existence  of  subjective  symptoms ; 
these,  if  present,  damage  the  prognosis,  since  the  liability  to  them 
{cat.  par.)  becomes  greater  after  they  have  once  appeared  than  it  was 
before  their  first  occurrence.  3.  The  same  rule  applies  to  corneal  opa- 
cities and  ulcerations ;  a  large  majority  of  ulcerations  occur  as  relapses 
in  patients  who  have  already  suffered  from  them.  4.  The  presence  of 
ophthalmia  tarsi  (sycosis  tarsi)  in  addition  to  granular  conjunctiva 
increases  the  risk  of  corneal  ulceration,  as  well  as  the  liabihty  to 
alterations  in  the  curvature,  &c.,  of  the  lids  and  lachrymal  puncta. 

Caicses  of  granular  ophthalmia. — Although  this  disease  has  long 
been  known  and  more  or  less  perfectly  described,  no  great  care 
seems  to  have  been  bestowed  on  its  etiology  until  it  began  to  be 
recognised  as  forming  a  very  important  element  in  the  epidemic 
ophthalmia  which  has  occurred  in  most  of  the  European  armies 
since  the  year  1800,  and  which  has  been  a  serious  disease  in  Egypt 
and  some  other  hot  countries  for  centuries. 

Granular  disease,  as  distinguished  from  contagious  ophthalmia, 
was  well  described  as  a  prevalent  one  among  large  collections  of  men 
by  O'Halloran,  in  1824.  In  speaking  of  the  common  error  of  com- 
paring the  "  granulations"  of  this  disease  to  those  of  an  ulcerated 
surface,  he  says,  "  ....  we  see  in  the  eyelids  of  persons  who 
never  suffered  from  the  disease  {i.  e.  purulent  ophthalmia)  an  ap- 
pearance similar  to  what  is  commonly  designated  '  granular.' "  He 
goes  on  to  say  that  this  may  be  verified  in  "  any  body  of  men,  viz.  a 
military  corps  or  regiment."  And  again,  "  In  every  large  body  of 
men  persons  are  to  be  found  whose  eyelids  are  overspread  with  vil- 
lous flocculencies,  or  fungous  productions  analogous  to  what  has 
been  denominated  '  granulations,'  notwithstanding  that  from  youth 
they  may  have  enjoyed  health  or  absolute  immunity  from  the  affec- 
tion under  notice."  After  describing  with  some  accuracy  the  chief 
varieties  in  the  appearance  of  granular  lids,  he  has  the  following 
passage  as  to  the  nature  of  the  disease.  The  granulations  are 
"  simply  enlargements  of  a  fungous  nature  from  the  glands  and 
vessels ;  the  former,  if  I  mistake  not,  being  far  more  numerous  than 
has  been  supposed  ;i  that  similar  enlargements  take  place  in  scrofu- 

'  He  does  not  seem  to  know  that  J.  li.  Miillcr  had,  in  1821,  concluded  that  con- 
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bus  habits  where  the  glands  in  other  parts  are  diseased ;  that  m 
luch  cases  the  affection  of  the  glands  of  the  eyehds  is  sometimes 
the  cause,  and  not  the  effect,  of  what  is  called  mflammation.  i  he 
full  importance  of  follicular  or  "  vesicnlar"  granulations  as  predis- 
posing  to  severe  attacks  of  conjunctivvtis  was  not  pointed  out  till  some 
years  later.  They  were  accurately  figured  by  Lble  in  1828  '  and 
described  by  him  as  forming  the  first  stage  of  contagious  ophthalmia, 
and  in  1839  Hairion  gave  them  an  important  position  m  the  dis- 
ease. The  fact,  now  universally  admitted,  that  they  especially 
predispose  to  attacks  of  severe  ophthalmia,  was  observed  by  Loeffler 
m  1848,  and  has  since  then  been  abundantly  confirmed. 

The  oradual  discovery  of  the  important  r61e  played  by  these 
granulations  in  the  destructive  ophthalmia  of  European  armies  led 
to  the  assumption  in  the  first  place  that  they,  as  formmg  one  of  the 
symptoms  or  results  of  the  so-called  Egyptian  ophthabnia,  had  been 
imported  into  Europe  from  that  country  about  1800.    When  it  was 
at  length  discovered  that  they  are  not  the  result  of  purulent  or  other 
acute  forms  of  conjunctivitis  it  was  asserted  by  many  authors  that 
two  distinct  diseases  of  the  conjunctiva  had  been  imported  mto 
Europe  from  Egypt  — the  vesicular  granulation,  or  "vesicular 
exanthem  of  the  conjunctiva,"  and  purulent  ophthalmia.  With 
regard  to  various  forms  of  acute  conjunctivitis,  it  was  allowed  that 
they  had  been  known  to  occur  both  sporadically  and  epidemically  m 
Europe  long  before  the  Anglo-Erench  Egyptian  campaign;  but  it 
was  contended  that  granular  ophthalmia  proper,  not  having  been 
described  as  a  prevalent  disease,  could  not  have  existed  m  Europe 
(or  at  most  only  sporadically)  until  introduced  from  Egypt,  and 
that,  in  fact,  it  had  been  so  introduced.    Inasmuch  as  the  true 
nature  and  importance  of  vesicular  granulations  was  not  discovered 
until  long  after  the  alleged  importation  of  the  disease  from  Egypt, 
it  was  thought  by  some  that  descriptions  of  similar  appearances  by 
early  authors  could  not  safely  be  taken  as  referring  to  the  disease 
in  question.    Further,  it  was  held  that  the  negative  fact  of  these 
granulations  not  having  been  noticed  by  modern  observers  in  a 
given  country  until  the  occurrence  of  severe  ophthalmia  in  the  army 
or  civil  population  of  that  country  drew  attention  to  the  subject, 
was  equivalent  to  proof  that  they  had  no  existence  until  they  were 
seen.   That  granular  ophthalmia  was  introduced  from  a  distant  part 
and  afterwards  spread  very  widely  among  the  military  and  civil 
pojjulations  of  almost  every  European  country,  necessitated  the  doc- 
trine of  contagion,  and  we  accordingly  find  that  several  authors 
adopted,  with  some  modifications,  Thiry's  hypothesis  of  a  special 

tagious  ophthalmia  was  "  a  disease  of  the  mucous  glands  of  the  eyelids."  Coiigres 
d'0|)hthalraol<)gie,  1857,  '  Comptc-Ileudu,'  p.  291.    I  have  not  yet  been  able  to 
examine  tlie  treatise  of  1821  hiTC  referred  to. 
1  Tliese  are  the  best  illustriitions  1  have  seen. 
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"granulous  virus."  This  was  supposed  to  be  generated  in  the 
vesicular  granulations  and  thence  to  escape  into  the  air  in  a 

gaseous  state-  after  their  rupture  (Landau),  and  to  propagate  itself 
both  by  direct  aerial  infection  and  by  contaminating  bedding 
c  othes  &c.,  from  which  it  might  again  be  given  off  in  an  active 
state  alter  as  long  a  period  as  three  years  (Hairion).  It  was  further 
asserted  that  the  disease  never  originated  de  novo  in  Europe  its 
origin  m  this  way  being  confined  to  Egypt,  and,  perhaps,  some 
other  hot  chmates.  To  this  a  few  authors  added  the  still  more 
startling  proposition  that  it  was  a  constitutional  blood-disease 

Many  writers  have  now  abandoned  the  theory  that  contamon  is 
the  cause  of  foUicular  granulations.  The  expressions  in  most  of  the 
text- books  are  now  to  the  effect  that  granular  ophthalmia  is  conta- 
gious  when  accompanied  by  and  in  proportion  to  the  amount  and 
puruJence  of  the  discharge. 

Although  evidence  that  granular  ophthalmia  existed  in  Europe 
before  the  date  referred  to  would  not  weaken  the  hypothesis  that  it 
IS  contagious,  this  would  be  the  effect  of  evidence  showing  that 
other  more  probable  hypotheses  would  account  for  the  facts  equally 
well  without  recourse  being  had  to  a  supposition  which  is  quite 
without  parallel  in  pathology.^ 

It  is  difficult  to  understand  how  the  evidence  that  this  disease 
was  present  in  Europe  prior  to  1800  can  have  been  disallowed  by 
any  one.  Many  authors  have  asserted  it  and  quoted  early  writers 
m  support  of  their  opinions,  among  the  most  recent  of  these  bemo- 
Welch  m  his  very  able  and  valuable  paper  in  1869.  As  there  is 
still  some  want  of  conviction  on  the  subject  however,  it  may  not  be 
amiss  to  repeat  some  of  the  best  known  evidence,  much  of  which 
has  been  quoted  in  a  more  or  less  scattered  form  by  various 
authors. 

The  accurate  description  of  the  various  kinds  of  trachoma  given 
by  Aetius,  including  an  account  of  one  kind  which  can  refer  to  no 
other  disease  than  vesicular  granulations,  I  omit,  as  it  is  probable 
that  his  experience  was  drawn  largely  from  oriental  countries  where, 
as  m  Egypt,  it  is  admitted  by  most  authors  that  the  disease  has 
existed  for  centuries.  Scheffer's  brief  description  (1678)  of  an 
ophthalmia  in  Lapland  can  scarcely  refer  to  any  other  disease,  since 
it  may  be  safely  asserted  that  granular  ophthalmia  is  an  essential 
part  of  any  permanently  endemic  eye  disease  which  destroys  or 
seriously  injures  the  sight  of  a  large  number  of  persons  in  a  given 


The  hypothesis  (unconfirmed  by  demonstration,  as  in  ringworm,  &c.)  is  that 
a  contagium  is  given  off  by  a  very  small  part  of  the  mucous  surface  of  the  body 
m  a  state  of  extremely  chronic  and  purely  local  disease,  of  so  volatile,  active  and 
long-hved  a  nature  as  to  be  capable  of  infecting  the  great  majority  of  those 
exposed  to  it,  and  of  being  transmitted,  after  long  preservation,  through  the 
medium_of  infected  objects. 
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country  or  locality.  He  says,  "Diseases  of  t^e  je  ,  which  th^y 
inherit  in  an  inflamed,  watery  ''^'^'1  ^leary^^^^^^^^";  ^-^^^^  'xhe 
monest  malady,  and  is  very  often  followed  by  loss  «  «  g^^^- 

smoke  with  which  their  cabins  are  ^^l^y^^'flV^'T  Jl  their£^ 
and  the  lidit  of  the  fire,  in  the  front  of  which  they  sit  all  theiHives, 
Luse  tM  disease  -    The  next  instance  occurring  m  Ireland  though 
more  detailed  and  circumstantial,  may  be  objected  to  on  the  ground 
Tafa  m"^  purulent  ophthalmia  would  have  c-ed  the  sa^e 
results     This  is,  however  (as  in  the  case  above  quoted)  so  unhkely 
S  a  d;ilpoVlato  living  under  their  ordinary  conditions  that  it 
may  be  put  aside.    It  was  doubtless  an  epidemic  of  purulent  oph- 
Smia^in  persons  who  were  already  the  ^^J^jects  of  granular 
disease    The  instance  referred  to  is  mentioned  as  follows  by  Mr. 
(now  Sir)  W.  R.  Wilde So  long  ago  as  1701  an  epidemic  of. 
Ws  nat  J-e  (i.  e.  destructive  ophthalmia)  broke  out  near  Castle-town- 
delvin,  in  the  county  of  Westmeath,  by  which  vast  numbers  lost 
their  eyesight."    It  is  much  to  be  regretted  that  the  original  manu- 
script  by  Sir  Thos.  Molynenx  should  not  have  been  publishedunder 
Mr.  WiWs  direction;  it  is  entitled,  ' Queries  proposed  by  Dr.  i. 
Molynenx  to  John  Hill,  curate  of  Castle-town-delym,  m  the  county 
of  Westmeath,  concerning  the  extraordmary  distemper  that  took 
away  the  sight  of  many  in  that  parish.'     It  occurred,  l^ke  many 
subsequent  Epidemics,  during  a  time  of  general  distress  in  Ireland 
during  which  many  thousand  woollen  manufacturers  had  to  emigrate 
for  want  of  employment,  and  "  the  whole  kingdom  was  reduced  to  the 
greatest  poverty  and  distress."  Sir  Wm.  Read  was  eviden  ly  acquainted 
(about  1710)  with  various  kinds  of  granular  hds,  including  primitive 
vesicular  granulations,  eyes  so  affected,  showing  «  an  inequality  and 
roughness  of  both  the  eyeUds  in  their  inward  pa,rt,  with  an  hard 
ruggedness,  as  if  the  seeds  of  millet  were  withm  them.      Ihe  last 
comparison  would  be  still  more  valuable  if  it  were  not  identical  with 
that  used  by  Aetius.    Maitre-Jean,  in  1740,  described  granulations 
on  the  lids;  and  a  year  later  St.  Yves,  writing  on  'Tetter  of  the 
Eyehds,'  says,  "if  the  eyelids  be  turned  out  they  appear  red  m 
their  inside,  and  seem  to  have  inequalities  somewhat  like  the  smaU 
grains  of  figs."i    In  his  inaugural  dissertation  (1751)  Koenigs- 
doeffer  describes  soft,  yielding,  but  solid,  prominent  "tubercles 
on  the  inner  surface  of  the  eyehds.    He  adds,  m  order  to  dis- 
tinguish  them  from  the  villous  lid  and  the  harder  granular  lid  ot 
Aetius,  that  in  the  disease  he  was  describing  "there  was  no  rough- 
ness of  the  lids.^'    He  gives  (p.  10)  a  case  of  general  scrotnla  m 
which  the  eyes  had  been  inflamed  for  two  years,  and  "  the  niorbid 
matter  of  the  disease  having  gone  to  the  eye,  had  not  only  attected 
the  Meibomian  glands  but  had  raised^tubercles  on  the^nner  mem- 

^  1  Th7^orcr'''8y^osl8^'"^M'u8edTyTho  very  early  writers  to  designate  ad- 
vanced and  prominent  granulations  on  the  conjunctiva. 


24 


brane  of  the  eyelids  which  appeared  to  increase  the  inflammation  of 
bo  h  eyes  excessively/^  The  glands  in  the  palpebral  conjunctiva 
(which  he  carefully  distinguishes  from  the  Meibomian  glands) 
are,  he  says  more  easily  seen  in  the  lower  animals  than  m  men, 
are  found  all  over  the  upper  lid  and  on  a  part  of  the  lower  lid, 
consist  ot  very  close  and  minute  lenticular  particles,  varying  in 
size  and  shape,^'  and  they  « secrete  serous  and  not  sebaceous 
matter.  it  is  extremely  probable  that  granular  disease  existed 
among  the  horses  of  Ireland  more  than  a  century  ago.  In  the 
winter  of  1750-51  there  was  in  Ireland  '^a  universal  catarrhal  fever 
among  horses  «  and  many  of  the  labouring  horses  who  had  this 
disorder  suffered  so  much  in  theii-  eyes  as  to  have  become  bhnd  " 
rhe  same  thing  occurred  again  in  1760,  and,  writing  two  years 
later,  Eutty  says  it  was  computed  that  one  horse  in  every  ten 
affected  had  been  permanently  blinded.  Lymphatic  follicles  are 
known  to  exist  in  the  normal  conjunctiva  of  the  horse.  The 
'  Trachoma  herpeticum '  of  Plenck  (1783)  clearly  refers  to  vesicular 
granulations. 

The  above  extracts  appear  to  show  that  granular  ophthalmia  in 
all  stages  and  varieties  was  well  known  in  several  widely  separated 
European  countries  between  one  and  two  hundred  years  ago,  and 
that  consequently  it  does  not  own  an  Egyptian  origin.  Whether  it  was 
relatively  as  common  then  as  now  it  is  impossible  to  say,  but  it  would 
probably  not  be  so  if  the  best  supported  theories  of  its  cause  are  true. 
The  negative  fact  that  it  was  not  known  to  be  prevalent  is  of  no  value 
considering  the  state  of  medical  knowledge  at  that  time.    Nor  can 
I  attach  any  great  importance  to  assertions  that  it  was  unknown  in 
Strasburg  till  1851  (Stoeber),  in  Belgium  till  1814  (Hairion),  in 
Algeria  till  1859  (Hairion,  Eurnari),  in  Denmark  till  1848-51 
(Bendz),in  Russia  till  1816  (Kabath),  &c.  We  are  nowhere  told  that 
vesicular  granulations  had  been  carefully  looked  for  and  found  absent, 
but  only  that  they  had  not  been  observed  until  a  severe  outbreak  of 
contagious  ophthalmia  drew  attention  to  the  state  of  the  conjunctiva 
in  those  who  were  supposed  to  be  healthy.    In  the  case  of  Algeria, 
moreover,  statements  differ,  and  even  the  same  author  gives  evidence 
in  one  part  of  his  works  which  is  inconsistent  with  assertions  in 
another.    Thus  Eurnari,  while  denying  its  existence  in  Algeria  in 
1859,  describes  sequela?  of  ophthalmia  (granulations,  pannus,  entro- 
pion) in  that  country  in  1844  which  leave  little  doubt  that  the  true 
granular  disease  was  at  the  latter  date  far  from  rare.    Cuignet,  in 
his  recent  book,  maintains  the  identity  of  Algerian  and  Egyptian 
ophthalmia  and  believes  that  it  was  well  known  in  Algeria  long 
before  the  Erench  conquest,  which  was,  according  to  Hairion  and 
Eurnari,  indirectly  the  means  of  its  introduction  into  that  country 
by  way  of  Europe. 

With  respect  to  the  contagious  character  of  granular  ophthalmia 
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there  are  various  shades  of  opinion  Some  observers  hold  f^^^^ton^y 
are  foUicular  granulations  caused  by  contagion  and  m  no  otlier 
wav  but  Uiat  the  contagium  is  not  of  necessity  associated  with  any 

Tc^ptt^^^^^  -  t'\f  ^  ^  f7'\'j:^ 

Erain^granulations,  becomes  volatiUsed  and  acts  at  a  distance  and 
may  have  a  long  period  of  latency  in  the  conjunc  iva.    To  this  a 
?^w^ddthat  the^Ls  maybe  absorbed  ^^^^^^'T.ZTl 
membrane  as  well  as  by  the  conjunctiva,  and  that  the  disease  s  a 
constitutional  one.    Others,  who  do  not  go  to  this  length,  believe 
that  though  the  granulations  are  caused  by  contagion  the  contagium 
does  not  ?xist  or  cannot  act  unless  there  is  conjunctival  discharge, 
and  that  this  is  indistinguishable  from  the  product  of  an  ordmary 
coniunctivitis  (i.  e.  inflammation  of  a  non-granular  conjunctiva), 
except  by  its  specific  power  of  reproducing  vesicular  granulations 
According  to  a  third  school,  contagion  is  only  one  out  of  several 
causes  of  granular  disease,  and  also  requires  purulent  or  muco- 
purulent discharge  as  its  condition  of  action.    A  fourth  group 
maintains  that  contagion  has  no  part  in  the  matter,  that  follicular 
granulations  are  due  to  various  faults  in  the  conditions  of  lite  and 
will  always  be  reproduced  when  those  conditions  are  allowed  to 
come  into  play.     De  Conde  and  Schmidt,  in  1841,  held  that 
granular  ophthalmia  should  be  compared  to  typhus  m  bemg  a  blood 
disease  of  which  one  attack  was  protective  against  a  second,  and 
attempted  without  much  success  to  support  this  position  by  statistical 
and  cUnical  evidence  intended  to  show  an  antagonism  between  this 
disease  and  typhus,  dysentery  and  intermittent  fever.    Many  others 
such  as  Miiller,  Bendz  and  Hau-ion,i  j^eld  that  it  was  a  local 
specific  disease  propagated  by  aerial  infection,  with  a  period  ot  latency 
during  which  the  granulations,  though  invisible  to  the  naked  eye, 
mio-ht  sometimes  be  detected  by  a  lens  and  were  at  any  rate  hable 
to  grow  and  become  active  on  very  slight  provocation ;  and  that  "it 
is  transmitted  without  the  conjunctiva  being  the  seat  of  any  visible 
morbid  secretion,  solely  by  contagion,  and  generally  by  miasmatic 
means  ^'  (Bendz),  by  the  agency  of  a  special  "granulous  or 
vesiculous  virus."    Marston  and  Prank,  though  they  do  not  ex- 
press themselves  in  so  unreserved  a  manner,  appear  to  hold  very 
much  the  same  opinion,  as  also  do  the  Prench  editors  of  Mackenzie's 
treatise.    Thiry  may  be  taken  as  the  leading  exponent  of  the  second 
school.    According  to  him  the  "  granulous  virus  "  is  the  product  of 
a  pecuHar,  though  acute  and  virulent,  inflammatory  process,  and  has 
for  its  result  the  formation  of  granulations  and  reproduction  of  the 
same  specific  purulent  discharge.    He  considers  that  true  granular 
ophthalmia  is  the  result  of  an  acute  process,  and  does  not  admit 
"  vesicular  "  and  "  fleshy  "  chronic  granulations  within  the  pale  of 

1  Dr.  Hairion  was  still  of  the  same  opinion  in  1873. 
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the  true  disease.    Wecker  represents  the  third  school  when  he  states 
that  granulations  are  contagious  because  of  the  purulent  secretion 
accompanying  them  and  in  proportion  as  this  approaches  the  cha- 
racters ot  pure  pus,  while  granulations  unaccompanied  by  discharge 
are  but  rarely  contagious.    An  almost  identical  opinion  is  expressfed 
by  btellwag,  and  other  recent  writers  appear  to  take  nearly  the 
same  view.    The  ordinary  cause  of  chronic  granulations  Wecker 
places  m  prolonged  exposure  to  air  rendered  impure  by  overcrowding 
though  he  does  not  specify  which  constituent,  if  any  in  particular! 
ot  this  impurity  is  the  actual  cause.    Soelberg  Wells  is  stiU  rather 
ambiguous,  and  "has  little  doubt  that  vesicular  granulations  are 
contagious,''  with  the  qualification  that  this  is  especially  true  when 
they  are  accompanied  by  swelling  of  the  conjunctiva  and  by  a  little 
muco-purulent  discharge.    Overcrowding  and  prolonged  exposure 
to  impure  air,  to  which  some  add  exposure  to  smoke  and  the 
exhalations  of  domestic  animals,  are  mentioned  as  the  cause,  with  more 
or  less  clearness,  by  Eust,  Scheffer  and  many  other  early  authors,  and 
more  recently  by  Anagnostakis  (1857)  and  Schweigger  (1870),  and 
by  many  of  the  authors  who  believe  that  contagion  is  in  part  a 
cause.    The  view  that  contagion  plays  no  part  at  all  in  the  causation 
of  follicular  granulations  was  more  distinctly  put  forward  by  Welch 
m  1863  and  again  in  1869.    He  concludes  against  contagion  on 
account  of  the  almost  invariable  symmetry  of  the  disease  and 
because  it  does  not  spread  among  a  body  of  men  in  any  relation  to  the 
facilities  for  direct  contact.    The  argument  from  symmetry  would 
be  worse  than  worthless  if  directed  against  infection  through  the  au- 
at  a  distance  or  by  fomites,  but  is  of  some  value  as  against  direct 
contagion.    The  second  reason  is  a  very  potent  one.    He  gives 
much  evidence  in  favour  of  the  intimate  relation  between  nocturnal 
impurity  of  air  in  dormitories  and  the  appearance  of  vesicular  granu- 
lations, and  thinks  it  probable  that  living  habitually  in  an  atmo- 
sphere contaminated  by  organic  matter  (not,  as  he  is  careful  to  say, 
epithehal  or  pus-cells)  is  the  actual  cause,  but  that  warmth  and 
moisture  of  the  air  are  essential  conditions  of  its  action.    Dr.  Leith 
Adams  also  concludes  in  favour  of  crowding  and  bad  ventilation, 
and  mentions  habitually  impure  air  in  bed-rooms  as  a  possible  cause 
of  the  disease  among  persons  living  under  apparently  good  hygienic 
conditions.    Brudenell  Carter  suggests  that  the  decomposing  organic 
matter  contained  in  fustian  may  have  something  to  do  with  the 
greater  prevalence  of  the  disease  among  the  boys  than  the  girls  in 
schools.    Many  firm  contagionists  are  also  believers  in  the  great 
importa-nce  of  anti-hygienic  conditions,  especially  Marston,  whose 
conclusion  "  that  the  state  of  the  conjunctiva  offers  a  delicate  test 
of  the  hygienic  state  of  a  regiment'"  has  almost  passed  into  a 
formula. 

Welch's  hypothesis,  supported  as  it  is  by  many  careful  observa- 
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tions,  that  excessive  moisture  of  the  air  is  essential  for  the  production 
of  vesicular  granulations,  if  it  be  not  the  cause  itself,  appears  to  me 
a  very  important  one,  more  especially  as  it  bears  out  the  opinion  so 
very  often  expressed  by  authors,  that  moisture  is  one  cause  and  an 
important  one,  of  various  forms  of  epidemic  ophthalmia.  I  shall 
therefore  go  somewhat  into  detail  in  the  quotation  of  opinions  and 
facts  bearing  on  this  subject,  keeping  to  such  as  refer  to  or  at  least 
include  in  their  account  granular  ophthalmia,  as  well  as  the  forms  of 
conjunctivitis  proper.  •     j  u  . 

One  or  two  negative  facts  may  be  conveniently  mentioned  first. 
Such  negative  evidence  is  not  altogether  free  from  fallacy,  since  in  a 
country  where  the  soil  and  air  are  generally  very  dry  the  population 
is  almost  sure  to  be  thin,  and  thus  there  will  be  an  absence  of  other 
probable  causes  besides  damp.  In  Egypt,  Power  and  Anagnostakis 
tell  us  that  the  Arabs  of  the  Desert  parts,  "  where  the  heat  is 
intense  but  the  air  very  dry,"'  do  not  suffer  from  ophthalmia ;  and 
Burton  says  the  same  with  respect  to  the  inhabitants  of  Western 
Arabia,  "  Every  one  knows,''  he  says,  "  that  ophthalmia  is  unknown 
in  the  Desert,  and  the  people  of  El  Hajez,  who  live  in  an  atmosphere 
of  blaze  and  sand,  seldom  lose  their  sight.''  Ophthalmia  is  well 
known  to  be  very  common  and  severe  in  Algeria,  but  Lustreman 
tells  us  that  the  inhabitants  of  the  mountains  and  sandy  plains  of  that 
country  are  free  from  it. 

The  evidence  as  to  the  effect  of  moisture  (both  of  air  and  soil) 
may  be  divided  into  two  parts.  Eirst,  there  are  the  general  facts  as 
to  the  prevalence  of  the  disease  in  countries  which  are  habitually 
moist  and  in  damp  districts  or  towns  in  otherwise  dry  countries ; 
and  secondly,  some  more  precise  statements  as  to  the  observed 
effects  of  moist  or  dry  cHmates  or  locaUties  on  the  conjunctiva  of 
persons  living  there.  The  second  part  is  more  scanty,  and  perhaps 
not  always  so  reliable  as  the  first.  Evidence  of  the  first  kind  is  of 
course  not  free  from  fallacies ;  nor  do  I  wish  to  attempt  anything 
like  a  complete  exposition  of  all  the  facts  that  might  be  collected 
but  only  to  mention  some  weU-marked  instances  pointing  in  this 
direction.  The  two  most  important  fallacies  are,  that  the  largest 
and  most  crowded  cities  are  usually  built  on  low  and  more  or  less 
damp  sites,  and  that  acute  catarrhal  forms  of  conjunctivitis  are  also 
extremely  common  in  damp  changeable  climates  and  sites,  so  that  it 
is  often  impossible  to  distinguish,  from  a  written  account,  how  much 
of  a  prevalent  ophthalmia  is  due  to  them  and  how  much  to  granular 
disease. 

A  very  striking  instance  of  a  habitually  damp  country  where  gra- 
nular ophthalmia  is  known  to  be  very  prevalent  is  Ireland.  It  is 
far  commoner  among  the  Irish  than  either  Enghsh  or  Scotch,  so 
much  so  that  the  tendency  to  it  is  not  only  permanent  in  natives  of 
Ireland  wlierever  they  live,  but  is  to  a  great  extent  hereditary,  the 
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children  of  Irish  parents  being  much  more  subject  to  it  than  those 
of  some  other  races  even  though  they  do  not  live  in  Ireland' 
Egypt  furnishes  another  equally  prominent  and  instructive  instance 
although  less  simple,  the  element  of  moisture  being  there  combined 
with  other  agencies  which  are  more  or  less  prejudicial  to  the  con- 
.lunctiva,  especially  dust  and  intense  light  and  heat.    It  is  the  case 
however,  that  in  Egypt  ophthalmia  (of  which  the  granular  disease 
IS  as  important  an  element  as  in  the  ophthalmia  of  Ireland)  is  most 
abundant  m  the  dampest  parts  of  the  country.     According  to 
Dewar  and  Power  almost  the  only  parts  of  Egypt  which  remain  wet 
all  the  year  round  are  at  and  near  the  rice-grounds ;  and  the  latter 
author  tells  us  that  "those  employed  in  the  cultivation  of  rice  are 
peculiarly  affected  with  blindness/'    The  soldiers  of  the  French 
Army  suffered  less  from  the  disease  in  Upper  Egypt  in  the  dry  season 
than  those  m  Lower  Egypt  (Dewar).    The  "  warm  and  moist  climate 
ot  il^gypt    is  considered  by  Landau  to  be  the  birth-place  of  the 
"  vesiculous  virus.''    According  to  Anagnostakis  the  atmosphere  of 
Lower  Egypt  durmg  the  flood  period  of  the  Nile  is  extremely  damp 
and  in  Alexandria,  he  says,  this  dampness  prevails  from  the  end  of 
spring  till  November.3    Scoresby  Jackson  makes  statements  of  a 
^milar  general  character  with  respect  to  the  atmosphere  of  Lower 
Egypt,  and  especially  of  Alexandria,  as  compared  with  that  of  Middle 
and  Upper  Egypt.    In  Algeria  "  low  and  damp  country"  is  specified 
by  Cuignet  as  one  of  the  most  powerful  predisposing  causes  of 
ophthalmia.    Eurnari  describes  the  dwelHngs  of  some  of  the  Arabs 
m  Algeria  as  "  swimming  in  mud"  in  the  winter.    Laveran  says  that 
purulent   ophthalmia  in   this   country  affects   particularly  the 
"planters  of  the  low  unhealthy  villages,  the  Arabs  of  the  towns,  and 
especially  the  inhabitants  of  the  oases  crowded  together  in  infected 
huts  built  on  a  wet  soil  under  the  palm  trees."    Accordino-  to 
Lustreman  those  Arabs  of  Algeria  "who  live  in  the  damp  coast 
stations,  or  in  huts  surrounded  by  water  in  the  oases,  show  all  the 
ocular  changes  which  have  gained  for  Cairo  the  title  of  the  city  of 
the  blind."    In  Malta,  where  granular  ophthalmia  has  since  the 
beginning  of  this  century  (and  probably  long  before)  been  very 
prevalent,  Hennen  says  that  the  air  in  autumn  is  excessively  moist 
and  hot,  and  that  the  island  is  by  no  means  free  from  marshy 
districts,  laetween  two  of  which  Valetta  is  situated.    Suez,  where 
ophthalmia  is  sometimes  very  destructive,  is  also  subject  to  inter- 


1  I  first  learnt  these  facts  from  Mr.  Hutcbinson. 

*  The  Nile  begins  to  overflow  its  banks  in  Egypt  about  two  months  after  the 
summer  solstice,  i.e.  about  the  end  of  the  third  week  in  August.  The  inundation 
continues  for  two  or  three  months,  more  or  less,  and  its  bad  ofPects  have  censed 
by  the  end  of  November. —  ' Encyclop.  Brit.,'  Article  "Egypt."  Scoresbv 
Jackson,  '  Medical  Climatology.' 
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mittent  fevers  and  is  situated  on  or  close  to  a  large  swampy  surface  of 
Tea^hl^w^^^^^^^^^^  left  bare  at  certain  seasons.  Elono  is  emphatic  on 
the  efficar  of  damp  air  and  buildings  as  one  of  the  most  important 
cles  of  the  diseasl  The  coincidence  of  prevalent  and  prolonged 
ophthalmia  among  soldiers  with  an  especially  marshy  and  foggy 
sfte  on  the  plain  of  Marengo,  where  intermittents  and  dysentery  were 
common,  is  mentioned  by  Carron  du  Villards. 

Of  more  precise  statements  we  have  the  recent  and  valuab  e 
observations  of  Welch  to  the  effect  that  in  a  given  regiment,  while 
livinc  at  Malta  in  barracks  where  a  high  rate  of  aerial  moisture  was, 
among  other  bad  conditions,  pretty  constant,  follicu  ar  granulations 
increased  vastly;  although  even  here  they  varied  at  different  times 
according  to  the  quality  of  the  barracks  occupied  and  were,  as  a 
rule  worst  in  those  "  companies  "  which  occupied  the  worst  venti- 
lated and  dampest  quarters.    When  the  same  men  were  moved  to 
New  Brunswick  where,  among  other  things,  the  air  was  on  the 
average  much  drier  than  at  Malta,  the  disease  receded  m  those 
previously  affected  and  did  not  occur  in  any  who  had  been  tree 
from  it  in  Malta.    The  same  was  the  case  also  with  a  number  ot 
men  who  were  sent  from  the  home  dep6t  to  join  the  regiment  in 
New  Brunswick;  their  hds,  which  on  their  arrival  m  Canada 
showed  nearly  half  to  be  affected,  very  much  improved  while  there. 
The  first  recorded  severe  outbreak  of  ophthahnia  m  Portugal  was  in 
a  large  school  of  several  hundred  boys  and  girls  who  lived  m  a  dark 
and  damp  underground  building.     Dr.  Massy  m  1851,  says  ot 
Athlone  (in  county  Westmeath,  Ireland),  that  "the  atmosphere  is 
perhaps  the  dampest  that  I  have  ever  experienced,  except,  perhaps, 
in  India,  during  the  rains;"  that  it  "is  well  known  as  a  locality 
where  ophthalmia   constantly  prevails,"  and  that  almost  every 
reonment  quartered  there  suffers  from  it.    The  31st  Regiment,  of 
which  he  is  writing,  had  suffered  shghtly  from  the  disease  before 
being  quartered  at  Athlone  in  1848,  but  after  being  there  nearly 
twelve  months  the  disease  became  much  more  prevalent  among  the 
men,  and  during  the  next  year  some  very  severe  cases  occurred. 
Hennen  gives  interesting  details  as  to  the  effect,  in  Malta,  of  moist 
air  in  aggravating  half-cured  cases  of  military  ophthalmia.   In  1807 
Mr.  Yetch  drew  up  a  special  report  on  the  effect  of  moisture  on 
ophthalmia,  in  which  he  gives  many  interesting  details  of  the  bad 
influence  of  damp  localities  and  foggy  wet  weather  on  cases  of 
military  ophthalmia  in  Kent,  and  the  benefit  of  drier  situations  and 
dry  weather  in  favouring  the  recovery  both  of  chronic  and  recent 
cases.    In  his  opinion  the  hottest  weather  is  best  for  convalescents, 
if  clear  and  sunny.    He  thinks  the  greater  moisture  of  England 
accounts  for  the  disease  having  been  more  violent  and  destructive  in 
the  Army  in  this  country  than  at  Gibraltar,  and,  as  he  thinks,  even 
than  in  Egypt. 
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In  the  case  of  the  Metropolitan  pauper  schools,  it  is  worth  while 
to  remember  that  their  inmates  have  in  the  majority  of  cases  not 
only  lived  m  much  overcrowded  houses,  but  are  also  natives  of  the 
lhames  valley.  It  is  true  that  several  of  the  schools  which  have 
sutiered  most  from  the  disease  are  situated  on  a  level  much  above 
the  lhames,  but  there  may  be  other  facts  which  would  diminish  the 
value  of  this  objection.  It  is  not  impossible  that  a  difference  of 
chmatic  aerial  moisture  may  have  some  share  in  the  absence  of 
troublesome  ophthalmia  from  many  pauper  schools  in  the  country 
districts.  Excess  of  moisture  is,  under  ordinary  conditions,  a 
constant  constitutent  of  air  rendered  impure  by  animal  respiration, 
so  that  it  is  quite  possible  for  persons  who  spend  a  large  part  of 
their  lives  in  ill- ventilated  rooms  to  be  thus  exposed  to  the  effects 
of  moist  air,  even  though  the  climate  nf  the  country  or  district  may 
be  dry.  It  would  be  worth  inquiring  whether  persons  (especially 
children)  who  work  in  hot,  dry  rooms  where  the  air  is  not  often 
changed,!  show  a  smaller  average  of  follicular  granulations  than 
others  living  in  the  same  place  but  employed  in  other  ways. 
_  Whether  the  essential  cause  of  follicular  hypertrophy  be  moisture, 
either  of  air  or  soil  or  both,  or  some  form  of  organic  matter  as 
Dr.  Welch  and  many  others  suppose  more  likely,  there  can  I  think, 
be  little  doubt  that  moisture  is  an  important  condition  in  the  de- 
velopment of  the  disease,  and  that  in  all  probability  it  would  be 
practically  exterminated  if  the  air  habitually  breathed  could  be  kept 
dry  enough. 

It  is  of  practical  importance,  even  at  the  present  time  to  determine 
whether  pure  granular  ophthalmia  is  contagious  or  not,  and  to  my 
mind  the  evidence  is  quite  conclusive  against  this  view.  All  the 
known  facts  go  to  prove  that,  whatever  may  be  the  cause,  lengthened 
exposure  to  it  is  requisite  (probably  of  many  months).  Welch 
thinks  twelve  months  necessary.  Massy's  statement  as  to  soldiers 
getting  ophthalmia  after  nearly  a  year's  residence  at  Athlone,  though 
less  definite,  would  appear  hkely  to  point  to  the  same  fact.  Wecker 
thinks  exposure  for  a  long  time  to  air  made  impure  by  overcrowd- 
ing is  one  cause  of  chronic  granular  ophthalmia  (he  however,  like 
Miiller  and  especially  Thiry,  attempts  to  draw  a  distinction  between 
granulations  proper  to  contagious  ophthalmia,  and  those  elevations 
or  "  vesicular  granulations "  due  to  simple  hypertrophy  of  the 
normal  lymphatic  follicles  and  mucous  glands  of  the  conjunctiva,  a 
distinction  quite  impossible  in  practice,  as  he  afterwards,  in  fact, 
admits).  Gulz  specifies  "about  one  year"  of  exposure  to  great 
"overcrowding  only"  as  necessary  in  order  to  cause  granulations 
in  a  number  of  robust  Austrian  countrymen  previously  free  from 
them.    Gradman,  with  less  precision,  gives  two  months  of  garrison 


I  am  told  that  such  conditions  can  be  found  in  cotton  factories. 
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life  in  Denmark  as  generally  giving  rise  to  the  early  stage  of  the 
disease  in  about  half  the  men.    I  am  aware  that  some  authors 
r especially  Hauion)  give  instances  in  which  a  short  exposure  ot 
hedthy  men  to  supposed  sources  of  contagion,  either  by  other  men 
or  by  fomites,  has  caused  the  disease.    The  value  of  such  observa- 
tions is,  however,  much  diminished  by  two  facts.    Most  authors 
(Hairion  prominently)  believe  that  the  disease  may  be  latent  for  a 
certain  time,  during  which  it  cannot  be  detected,  or,  at  least, 
only  with  the  aid  of  a  lens;  it  is  most  unlikely  that  such  a 
lengthened  and  elaborate  inspection  could  be  made  in  the  case 
of  any  large  body  of  men  at  one  time,  and  so  some  men  with 
"latent  granulations"  might  easily  escape  detection.  Secondly, 
any  one  who  has  examined  a  large  number  of  persons  for  early 
granulations  must,  I  think,  have  been  puzzled  sometimes  to  know 
whether  on  a  given  conjunctiva  there  were  granulations  or  not,  and 
it  is  no  reproach  to  the  care  or  skill  of  the  observer  to  say  that  very 
slight  cases  (and  it  is  to  such  only  that  the  present  observations  of 
the  contagionists  refer)  may  be  passed  as  healthy  one  day  and  as 
diseased  a  few  days  later,  without  any  material  change  having 
occurred  in  the  interval.' 

If  granular  ophthalmia,  while  free  from  muco-purulent  discharge, 
were  contagious  at  all,  it  must  be  so  by  means  of  a  very  volatile  and 
yet  very  powerful  contagium,  since  so  many  of  those  who  live 
permanently  together  suffer  from  it.  But  if  the  materies  morbi  were 
of  this  subtle  and  volatile  nature,  it  would  be  most  unlikely  that 
other  persons  who,  though  not  living  with  the  diseased  ones,  come 
into  frequent  and  prolonged  relations  with  them,  would  escape. 
We  are  told,  however,  that  military  officers  are  seldom  affected  by 
the  disease  though  they  are  known  to  suffer  from  the  (hypothetic- 
ally)  much  less  contagious  purulent  ophthalmia.  Erom  the  nature 
of  the  case  it  is,  however,  impossible  in  the  present  state  of 
knowledge,  to  look  upon  the  hypothesis  of  contagion  as  absolutely 
disproved;  indeed,  the  virus  is  supposed  to  be  so  subtle,  so 
powerful  and  so  longlived,  that  it  would  be  extremely  difficult  to 


1  The  chief  difficulties  in  examining  the  lower  lids  for  granulations  are  found 
in  thoroughly  exposing  the  oculo-palpebral  fold  of  the  lower  lid,  and  in  the  con- 
gestion which  comes  on  almost  immediately  after  the  lid  is  everted.  Without 
exposing  the  oculo-palpebral  fold  at  the  outer  part  of  the  lower  lid  it  is  impos- 
sible to  be  certain  that  there  are  no  follicular  granulations,  since  they  almost 
always  begin  in  this  part.  If  the  patient  will  not  look  up  enough  to  bring  the 
part  well  into  view  when  the  lid  is  drawn  down,  or  if  from  prominence  of  the 
orbital  rim  or  tightness  of  the  skin  no  effort  will  suffice,  slight  pressure  on  the 
eyeball  through  the  upper  lid  will  generally  be  successful  in  making  the  fold 
start  forwards.  The  second  difficulty  can  only  be  partially  avoided  even  by 
practice  in  quick  observation  and  gentle  handling;  when  every  care  is  taken  it 
often  happens  (as  Frank  has  observed)  that  the  congestion  obscures  even  very 
obvious  granulations  (they  almost  disappear  as  one  looks  at  them),  and  renders 
the  detection  of  incipient  ones  very  difficult. 
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devise  experiments  showing  the  spontaneous  production  of  the 
disease  which  would  not  be  rejected  as  fallacious  by  a  thorough- 
going contagionist  such  as  Dr.  Hairion.  It  can  only  be  shown  to 
be  extremely  unlikely. 

Among  predisposing  causes  the  general  health  of  the  children 
will  have  an  influence  on  the  development  of  sago-grains.  Allow- 
ance must  also  be  made  for  inherited  tendency  to  the  disease  in 
children  of  Irish  race  (and,  according  to  Scheffer  and  Burton,  for 
those  of  Lap  and  Egyptian  parentage  respectively),  and  for  original 
differences  of  tissue,  by  which,  indeed,  inherited  tendency  is  probably 
expressed.  The  proportion  of  Irish  or  half  Irish  children  is 
probably  much  larger  in  the  Metropolitan  pauper  schools  than  in 
those  of  any  other  part  of  this  country  (with  a  few  well-marked 
exceptions,  such  as  Liverpool,  perhaps).  This,  no  doubt,  contri- 
butes to  the  frequency  of  the  disease  in  the  London  schools.  Some 
of  the  worst'  cases  of  pure  granular  conjunctiva  that  I  have  seen  in 
children  have  been  in  those  who  had  thick,  fleshy,  red  lips,  thick 
skin  with  abundant  subcutaneous  areolar  tissue,  and  coarse,  straight, 
dark  hair.  Thick  fleshy  lips,  I  think,  more  frequently  accompany 
it  than  the  thick  skin  and  coarse  hair.  Then  the  tendency  to  in- 
flammation of  the  eyelash  follicles  and  Meibomian  glands,  which 
often  precedes  severe  forms  of  granular  lid  with  great  papillary 
hypertrophy  of  the  tarsal  part  of  the  conjunctiva  and  considerable 
corneal  damage,  often  runs  in  families,  the  special  details  of  each 
case  being  almost  exactly  the  same  in  several  brothers  and  sisters. 
I  have  several  times  noticed  that  children  whose  skin  is  fine  in 
texture,  thin  and  fair,  and  whose  hair  is  generally  sandy  or  red, 
show  thin  conjunctivse  without  any  great  development  of  sago- 
grains.  These  differences  in  disease  no  doubt  correspond  to  similar 
variations  in  health.  Welch  has  noticed  that  men  with  fair  hair 
and  ruddy  skin  sometimes  have  less  than  the  normal  vascularity  of 
conjunctiva.  I  have  several  times  noticed  the  same  thing  in  healthy 
children,  but  am  inclined  to  think  it  is  generally  seen  in  those 
whose  skin  is  thin,  who  have  little  cellulo-adipose  tissue,  and  hright 
coloured  hair.  Yery  fair  hair,  or  light  hair  of  a  dull  tint  with 
thick  lips  and  perhaps  "  fleshy  "  skin,  not  uncommonly  accompanies 
bad  granular  disease  with  considerable  implication  of  the  tissues  at 
the  edge  of  the  lid  (sycosis  tarsi). 


Abrus preeatorius,  i&Ta.\\\Q  des  legumineusesj  tribu  des  papilionacees.  Jequirity 
(Bresil .  Z2C!!«e  «  r(?(7Wsse /(France).  Arbol  delrosario  (Espagne).  Paternoster- 
strauch  (AUemagne). 

L'abrns  precatorins,  ainsi  ddsigne  par  Linnee  fat  rapportd  en  Europe  par  Leonhard  RauwolJ 
voyage  qu'il  lit  en  Syrie  et  en  Arable  de  1573  a  1575.  Ce  meine  e'chantillon  se  trouve  encore  dans 
I'herbier  du  physicien  d'Augsbourg  que  poasede  actaellement  la  FaouUe  do  Leyde.  La  gravure  sur 
bois  et  la  description  qu'il  en  donna  apparurent  in  «  Besclireibang  dor  Reiae  in  die  Morgcnlander  » 
quatriSmepartie  publiee  en  1582.  Trois  sieeled  so  sont  done  ecoulds  jusqu'a  ce  que  I'on  s'occupe  de 
nouvean  en  Europe  de  I'abrus  procatorius  au  point  de  vue  medical.  L.  db  W 
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